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Abstract 

 
Projections by the United States government indicate that annual U.S. gas demand could increase from the current 22 Tcf (trillion 
cubic feet) to 26 Tcf by the year 2030. This would occur during a period of declining Canadian gas imports and increasing U.S. 
reliance on LNG imports, a commodity only available in a highly competitive market. The robustness of the North American gas 
resource base, particularly shale gas, coalbed methane, and tight sands gas needs to be quantified.  
 
Shale gas production, which dates from 1821 in the United States, is now rapidly increasing, accounting for approximately 5% of 
annual production. The U. S. Energy Information Administration estimates that shale gas production will overtake coalbed methane 
production by 2025, and will grow from the current 1 Tcf to 2.3 Tcf annually by 2030.  
 
Shale gas is also an increasingly large component of future, technically recoverable resources. Both of these trends are due to 
improvements in exploration, completion, and production technologies, aided by wellhead price increases.  
 
The latest Potential Gas Committee biennial assessment, (September, 2007), shows an overall increase of 18% (200 Tcf) for total U.S. 
gas resources. The bulk of this increase is for shale gas resources assessed in the Appalachian, Anadarko, Arkoma, Ft. Worth, and 
Permian basins. This paper analyses shale gas future potential in light of past production, current proved reserves, and the geological 
and economic realities of current and emerging Lower-48 U. S. plays.  
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Major U.S. Basins and Shale Plays Major U.S. Basins and Shale Plays 



LowerLower--48 Shale Gas Resource Base 48 Shale Gas Resource Base 

264 Tcf Total Producible 
Shale Gas Resource Base

Produced 
~ 8.5 Tcf

Increasing development costs, 

technology needs, and uncertainty.

Undiscovered  131.3 Tcf

Economic 
Recoverable  53-114 Tcf

Proved
Reserves 
~10.5 Tcf

Gas-In-Place
> 600 Tcf

Modified and Updated from Hill and Nelson, 2000



U.S. Shale Gas Annual Production from U.S. Shale Gas Annual Production from 
Five Principal (Classic) PlaysFive Principal (Classic) Plays

Modified and updated from Hill and Nelson, 2000
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AusableAusable 99--34 Antrim Shale Natural Gas 34 Antrim Shale Natural Gas 
ProductionProduction

Data Source: Pi/Dwights Production Database Version 1.7



Shale Gas Annual Production and Energy Information Shale Gas Annual Production and Energy Information 
Administration (EIA) ForecastAdministration (EIA) Forecast
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Barnett Shale Annual Natural Gas Production, Fort Barnett Shale Annual Natural Gas Production, Fort 
Worth Basin (Data Source: IHS)Worth Basin (Data Source: IHS)
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Barnett Shale Annual Producing Well Count, Fort Barnett Shale Annual Producing Well Count, Fort 
Worth Basin (Data Source: IHS)Worth Basin (Data Source: IHS)
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Fayetteville Shale Average Daily Production and Fayetteville Shale Average Daily Production and 
Producing Well Count (Data Source: IHS)Producing Well Count (Data Source: IHS)
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Fayetteville Shale Monthly Producing Well Count by Fayetteville Shale Monthly Producing Well Count by 
Type (Data Source: IHS)Type (Data Source: IHS)
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Woodford Shale Average Daily Production and Woodford Shale Average Daily Production and 
Producing Well Count, Arkoma Basin Producing Well Count, Arkoma Basin 
(Data Source: IHS)(Data Source: IHS)
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Woodford Shale Monthly Producing Well Count by Woodford Shale Monthly Producing Well Count by 
Type, Arkoma Basin (Data Source: IHS)Type, Arkoma Basin (Data Source: IHS)
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Caney Shale Average Daily Production and Producing Caney Shale Average Daily Production and Producing 
Well Count, Arkoma Basin (Data Sources: IHS; Well Count, Arkoma Basin (Data Sources: IHS; 
CardottCardott, 2007), 2007)
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Caney Shale Monthly Producing Well Count by Type, Caney Shale Monthly Producing Well Count by Type, 
Arkoma Basin (Data Source: IHS)Arkoma Basin (Data Source: IHS)
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Baxter Shale Average Daily Production and Producing Baxter Shale Average Daily Production and Producing 
Well Count, Vermillion BasinWell Count, Vermillion Basin
(Data Source: IHS)(Data Source: IHS)
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Geochemical Properties of Gas Geochemical Properties of Gas ShalesShales (Modified from (Modified from 
Hill and Nelson, 2000)Hill and Nelson, 2000)



Hydrogeology of New Albany ShaleHydrogeology of New Albany Shale
(Walters et al., 2000)(Walters et al., 2000)

Modified from Walter and others, 2000



Evolution of Antrim Shale Gas (Curtis, 2002)Evolution of Antrim Shale Gas (Curtis, 2002)



Elements of a Successful Shale Gas PlayElements of a Successful Shale Gas Play

ProductivityProductivity

Gas-In-PlaceGas-In-PlaceThicknessThickness

Organic 
Richness
Organic 
Richness MaturationMaturation

BrittlenessBrittleness

MineralogyMineralogy PermeabilityPermeability

Pore 
Pressure

Pore 
Pressure



Potential Gas Agency



Potential Supply of Potential Supply of 
Natural Gas in the Natural Gas in the 
United StatesUnited States

Report of theReport of the
Potential Gas CommitteePotential Gas Committee
(December 31, 2006)(December 31, 2006)



Highlights of the 2006 PGC Report Highlights of the 2006 PGC Report 

POTENTIAL GAS AGENCY

COLORADO SCHOOL OF MINES

• Historical gas production trendsHistorical gas production trends

• Gas shale geology and resource potentialGas shale geology and resource potential

• Realities of developing offshore gas resourcesRealities of developing offshore gas resources

•• Canadian resource assessment and E&PCanadian resource assessment and E&P

• LNG, methane hydrates and deep gasLNG, methane hydrates and deep gas

• Comparison with NPC and EIA assessmentsComparison with NPC and EIA assessments



Proved Reserves vs. ResourcesProved Reserves vs. Resources

•• Known gas reservoirsKnown gas reservoirs

•• Existing economic Existing economic 
conditionsconditions

•• Existing operating Existing operating 
conditionsconditions

•• DiscoveredDiscovered

•• UndiscoveredUndiscovered

•• Effects of technologyEffects of technology

•• Effects of economicsEffects of economics

POTENTIAL GAS AGENCY

COLORADO SCHOOL OF MINES



Natural Gas Resource Estimates of theNatural Gas Resource Estimates of the
PGC, 2006 (mean values)PGC, 2006 (mean values)

POTENTIAL GAS AGENCY

COLORADO SCHOOL OF MINES

Traditional ResourcesTraditional Resources 1,154.8 1,154.8 TcfTcf

CoalbedCoalbed Gas ResourcesGas Resources 166.1 166.1 TcfTcf

Total U.S. ResourcesTotal U.S. Resources 1,320.9 1,320.9 TcfTcf

Proved Reserves (EIA)Proved Reserves (EIA) 204.4 204.4 TcfTcf

Future SupplyFuture Supply 1,525.3 1,525.3 TcfTcf



PGC Resource Assessment 2006PGC Resource Assessment 2006

Data source: Potential Gas Committee (2007)

Total Traditional Resources (mean values) by categoryTotal Traditional Resources (mean values) by category

ProbableProbable
ResourcesResources

PossiblePossible
ResourcesResources

SpeculativeSpeculative
ResourcesResources

Probable (existing fields)Probable (existing fields) 270.1 270.1 TcfTcf
Possible (new fields)Possible (new fields) 426.4 426.4 TcfTcf
Speculative (frontier)Speculative (frontier) 460.7 460.7 TcfTcf
TotalTotal 1,154.8 1,154.8 TcfTcf



PGC Resource Assessment 2006PGC Resource Assessment 2006

Data source: Potential Gas Committee (2007)

ProbableProbable
ResourcesResources

PossiblePossible
ResourcesResources

SpeculativeSpeculative
ResourcesResources

Probable (existing fields)Probable (existing fields) 15.5 15.5 TcfTcf
Possible (new fields)Possible (new fields) 50.9 50.9 TcfTcf
Speculative (frontier)Speculative (frontier) 98.9 98.9 TcfTcf
TotalTotal 166.1 166.1 TcfTcf

Total Total CoalbedCoalbed Gas Resources (mean values) by categoryGas Resources (mean values) by category



Regional Resource AssessmentRegional Resource Assessment

Data source: Potential Gas Committee (2007)



Regional Resource ComparisonRegional Resource Comparison

Data source: Potential Gas Committee (2007)



Traditional Coalbed Gas Total Region’s
Resources Resources Resources Proportion

PGC Area (Mean, Tcf) (M.L., Tcf) (Tcf) of Total L48

Regional Resource Assessment SummaryRegional Resource Assessment Summary

Gulf CoastGulf Coast 329.6329.6 3.43.4 332.9332.9 31.2%31.2%
Rocky MountainRocky Mountain 233.6233.6 53.653.6 287.1287.1 26.9%26.9%
MidMid--ContinentContinent 232.2232.2 7.57.5 239.7239.7 22.5%22.5%
AtlanticAtlantic 91.791.7 17.317.3 109.0109.0 10.2%10.2%
PacificPacific 55.555.5 2.62.6 58.158.1 5.5%5.5%
North CentralNorth Central 22.122.1 16.616.6 38.638.6 3.6%3.6%
Total Lower 48Total Lower 48 965.6965.6 100.9100.9 1,065.51,065.5

AlaskaAlaska 193.8193.8 57.057.0 250.8250.8
Total U.S. (means)Total U.S. (means) 1,154.81,154.8 166.1166.1 1,320.91,320.9

Data source: Potential Gas Committee (2007)
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